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(57) ABSTRACT

A first housing region A which 1s provided 1n the operation
portion and in which a bending drive mechanism 1s housed,
a second housing region B which 1s provided 1n the opera-
tion section and 1n which a flexible member 1s housed, and
a third housing region C which 1s provided 1n the operation
portion and 1n which an electric part 1s housed are provided,
the first housing region A and the second housing region B
are located to be lined up 1n an orthogonal direction Q), and
the third housing region C 1s located to be adjacent to both
of the first housing region A and the second housing region

B so that a first boundary line T1 1s orthogonal to a second
boundary line T2.
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1
ENDOSCOPE

CROSS REFERENCE TO RELATED
APPLICATION

This application 1s a continuation application of PCT/

JP2013/076857 filed on Oct. 2, 2013 and claims benefit of
Japanese Application No. 2012-233023 filed in Japan on
Oct. 22, 2012, the entire contents of which are incorporated
herein by this reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an endoscope including
an 1nsertion portion to be inserted into a subject and an
operation portion connected in series to a proximal end 1n an
insertion direction of the isertion portion to be grasped and
operated by an operator.

2. Description of the Related Art

In recent years, an endoscope has been widely used 1n a
medical field and an industrial field. With an endoscope for
use 1n the medical field, 1t 1s possible to observe an organ
inside a body cavity as a subject by inserting an elongated
insertion portion ito the body cavity, and as necessary
perform various kinds of treatment using a treatment instru-
ment that 1s inserted into a treatment instrument insertion
channel provided in the endoscope.

Further, with an endoscope for use 1n the industrial field,
by mserting an elongated insertion portion of the endoscope
into an object such as a jet engine or pipes 1n a factory, 1t 1s
possible to perform an examination such as an observation
of tflaws or corrosion or the like at a site to be examined
inside the object, and various kinds of treatment.

Further, an image pickup unit for picking up an image
inside the subject or object 1s provided 1n a distal end portion
which 1s located on a proximal end side in an insertion
direction of the insertion portion of the endoscope (herein-
after referred to simply as “proximal end side’”). An 1image
ol a site of the subject or object which 1s picked up by the
image pickup unit 1s converted 1nto an electric signal (here-
inafter referred to as “image pickup signal”) by the image
pickup unit. Thereafter, the image pickup signal 1s transmit-
ted through a signal cable having one end connected to the
image pickup unit inside the msertion portion of the endo-
scope, an operation portion connected in series to a proximal
end 1n the insertion direction of the msertion portion (here-
iafter simply referred to as “proximal end”), a universal
cord extended from the operation portion and a connector
provided at an extended end of the unmiversal cord, and
turther transmitted to an external apparatus by the connector
being connected to the external apparatus and 1s displayed
on a monitor provided at the external apparatus.

Furthermore, in the operation portion, a bending drive
mechanism for bending a bending portion provided at a
proximal end of the distal end portion on a distal end side of
the insertion portion, a light guide for transmitting 1llumi-
nation light to a distal end in the insertion direction of the
insertion portion (hereinafter simply referred to as “distal
end”), and various types of tubes for supplying a liquid and
an air to the distal end of the 1nsertion portion.

Here, 1n Japanese Patent Laid-Open Publication No.
2009-005836, there 1s disclosed a configuration 1n which a
motor used 1n electrically driving the bending drive mecha-
nism and electric parts such as a substrate for controlling
drive of the motor are provided in the operation portion.
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Besides, as the electric part provided in the operation
portion, an electric substrate 1s provided for preventing the
image pickup signal from being attenuated while the 1mage
pickup signal transmits from the 1mage pickup unit to the
external apparatus because the signal cable 1s too long. In
other words, 1n order to obtain an 1mage of higher quality
there are provided an electric substrate that 1s electrically
connected to the signal cable at an intermediate position 1n
the operation portion and amplifies the image pickup signal,
and an electric substrate for driving and controlling a light

source 1n a case where the light source 1s provided 1n the
operation portion.

SUMMARY OF THE INVENTION

An endoscope according to an aspect of the present
invention mncludes an nsertion portion to be 1nserted 1nto a
subject and an operation portion provided in series at a
proximal end of the msertion portion 1n an insertion direc-
tion to be grasped and operated by an operator, and the
endoscope 1ncludes: a first housing region which 1s provided
in the operation portion and 1n which a bending drive
mechanism for bending a bending portion provided at the
insertion portion 1s housed; a second housing region which
1s provided 1n the operation section and in which a flexible
member 15 housed, the flexible member being solid or
hollow and elongated along the isertion direction and being
inserted through at least the insertion portion and the opera-
tion portion; and a third housing region which 1s provided in
the operation portion and in which an electric part 1s housed,
wherein the first housing region and the second housing
region are located to be lined up 1n a direction orthogonal to
the insertion direction, and the third housing region 1s
located to be adjacent to both of the first housing region and
the second housing region so that a first boundary line
between the first housing region and the second housing
region 1s orthogonal to a second boundary line between the
first and second housing regions and the third housing
region.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a view showing an endoscope according to a first
embodiment of the present invention;

FIG. 2 1s an enlarged view showing a state 1n which an
operation portion of the endoscope 1 FIG. 1 1s grasped by
a left hand of an operator;

FIG. 3 1s a view of the operation portion of the endoscope
in FIG. 2 when viewed from direction III in FIG. 2;

FIG. 4 1s a view of the operation portion of the endoscope
in FIG. 3 when viewed from direction IV i1n FIG. 3;

FIG. 5 15 a sectional view of the operation portion along
line V-V 1n FIG. 4;

FIG. 6 1s a view of the operation portion in FIG. 5 when
viewed from direction VI in FIG. 5;

FIG. 7 1s a perspective view showing a state 1n which an
exterior member ol a grasping portion of the operation
portion 1n FIG. 1 1s removed;

FIG. 8 1s a sectional view showing a modified example 1n
which a heat conduction member 1s interposed between
clectric parts and the exterior member of the grasping
portion;

FIG. 9 1s a sectional view showing a configuration in
which electric parts are fixed to a fixing board so that an
clectric substrate 1s parallel to the fixing board 1n an endo-
scope according to a second embodiment of the present
invention; and
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FIG. 10 1s a sectional view showing a configuration in
which a fixing board 1s formed integrally with a shield case
of an electric component in an endoscope according to a
third embodiment of the present invention.

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

(L]

Hereinafter, embodiments of the present invention will be
described referring to the drawings.

First Embodiment

FIG. 1 1s a view showing an endoscope according to a first
embodiment of the present invention, FIG. 2 1s an enlarged
view showing a state 1n which an operation portion of the
endoscope 1n FIG. 1 1s grasped by a left hand of an operator,
FIG. 3 1s a view of the operation portion of the endoscope
in FIG. 2 when viewed from direction III 1n FIG. 2, and FIG.
4 1s a view of the operation portion of the endoscope 1n FIG.
3 when viewed from direction IV 1n FIG. 3.

As shown 1 FIG. 1, an endoscope 1 1s configured to
include, as principal parts, an insertion portion 2 to be
inserted mto a subject, an operation portion 6 which 1is
provided in series at a proximal end of the mnsertion portion
2 and 1s grasped and operated by an operator, a universal
cord 7 which 1s extended from the operation portion 6, and
a connector 8 provided at an extended end of the universal
cord 7.

Besides, the connector 8 1s connectable to a light source
apparatus and a video processor, etc. which are already
known and not shown, and thereby the endoscope 1 1s
configured to be connectable to peripheral apparatuses.

The 1nsertion portion 2 i1s configured to mainly include,
from a distal end thereof, a distal end portion 3, a bending
portion 4 and a flexible tube portion 5 1n this order.

The bending portion 4 1s operated to bend in four direc-
tions of up, down, right and left, for example, by bending
operation knobs 11 and 12 (see FIG. 2) provided at the
operation portion 6, and 1s provided between the distal end
portion 3 and the flexible tube portion 3.

The operation portion 6 has a grasping portion 6/~ which
1s formed as a portion to be grasped by a palm, a middle
finger LN, a nng finger LM, a little finger LK of a left hand
L. of the operator on an exterior member 6g (see FIG. 5) of
the operation portion 6 on a side of the nsertion portion 2
in an insertion direction S, as shown 1n FIG. 2, and further
various operation switches, knobs, levers and lugs are pro-
vided at a region on a proximal end side with respect to the
grasping portion 6/ in the insertion direction S (hereinafter
referred to simply as “proximal end side”).

Specifically, as shown 1 FIGS. 2-4, a switch box 47 1s
provided at an end part of the operation portion 6 remote
from the insertion portion 2 1n the insertion direction S.

As shown 1in FIG. 2, a release switch button 21 {for
instructing recording of an 1mage picked up by an image
pickup unit which 1s provided, for example, in the distal end
portion 3 and not shown, and a zoom switch button 22, for
example, of the image pickup unit as mentioned above are
provided on a surface of the switch box 47 on a side of the
universal cord 7.

Besides, when an end part of the universal cord 7 1s
grasped by the left hand L of the operator as shown in FIG.
2, the switch buttons 21 and 22 are operated by a thumb LO
of the left hand L.

Further, on a top surface of the switch box 47, as shown
in FIGS. 2-4, a power switch button 23 for turning on/off a
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power supply of the endoscope 1, for example, 1s provided
and further an iris switch button 24 for changing a light
measurement method, for example, 1s provided on a surface
opposite to the surface on which the switch buttons 21 and
22 are provided.

Besides, the switch buttons 23 and 24 are operated by an
index finger LH of the left hand L. when the operation
portion 6 1s grasped as shown 1n FIG. 2.

Further, as shown in FIGS. 2 and 3, the bending operation
knobs 11 and 12 for bending the bending portion 4 are
provided on a surface of the operation portion 6 adjacent to
the surface on which the switch buttons 21 and 22 are
provided, the surface on which the switch button 23 1s
provided and the surface on which the switch button 24 1s
provided, at a location which 1s proximal with respect to the
grasping portion 6/ and distal with respect to the switch box
47.

The bending operation knob 11 1s a knob to be operated
to rotate for bending the bending portion 4 1n up and down
directions and 1s configured such that a rotated position 1s
fixed by an operation of a rotated position fixing lever 14.

Further, the bending operation knob 12 1s a knob to be
operated to rotate for bending the bending portion 4 1n right
and left directions and i1s configured such that a rotated
position 1s fixed by an operation of a rotated position fixing
lug 13.

The bending operation knobs 11 and 12 are operated by
the thumb LO when the operation portion 6 1s grasped as
shown 1n FIG. 2.

Furthermore, as shown in FIGS. 2-4, a {reeze switch
button 28 for mnstructing a standstill of an 1mage picked up
by the 1image pickup unit, for example, a known air/water
feeding operation switch button 26, and a known suction
operation switch button 27 are provided on a surface of the
operation portion 6 which 1s adjacent to the surface on which
the bending operation knobs 11 and 12 are provided and
which 1s distal with respect to the switch button 24, at a
location which 1s proximal with respect to the grasping
portion 6/ and distal with respect to the switch box 47.

The freeze switch button 28, the air/water feeding opera-
tion switch button 26 and the suction operation switch
button 27 are operated by the index finger LH and the middle
finger LN when the operation portion 6 1s grasped as shown
in FIG. 2

Besides, hereinafter, as shown by the dashed line 1n FIG.
2 and FIG. 3, aregion grasped by the nng finger LM and the
little finger LK (and also the middle finger LN, not shown
in FIG. 2, depending on the circumstances) of the left hand
L 1n the grasping portion 6/ of the operation portion 6 and,
as shown by the dashed line in FIG. 4, a region 1n contact
with the palm of the left hand L 1n the grasping portion 6/
of the operation portion 6 are referred to as a covering region
G by the fingers of the operator, and a region which 1s
located distal with respect to the covering region G and not
in contact with the fingers of the operator 1s referred to as a
non-covering region F.

Next, a configuration mside the grasping portion 6/ of the
operation portion 6 will be described using FIGS. 5-7. FIG.
5 1s a sectional view of the operation portion along line V-V
in FIG. 4, FIG. 6 1s a view of the operation portion 1n FIG.
5 when viewed from direction VI 1n FIG. 5, and FIG. 7 1s a
perspective view showing a state in which the exterior
member of the grasping portion of the operation portion in
FIG. 1 1s removed.

As shown 1n FIGS. 5-7, inside the grasping portion 6/ of
the operation portion 6, a bending drive mechanism 40 for
bending the bending portion 4, tlexible members 30 which
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are solid or hollow, elongated along the insertion direction
S and inserted through at least the insertion portion 2 and the
operation portion 6, and electric parts 50 are provided by
being fixed to a fixing board 80 which i1s provided in the
grasping portion 64.

Specifically, the bending drive mechanism 40 1s config-
ured to include, as principal parts, wires 42, e.g. four in
number, which are inserted through the insertion portion 2
and have distal ends fixed to the bending portion 4, coil
sheaths 43 respectively covering outer circumierences of the
wires 42, pulleys, not shown, on which the wires 42 are
wound, screws 41 for fixing the bending drive mechamism
40 to the fixing board 80.

Further, as shown in FIGS. 5-7, the bending drive mecha-
nism 40 1s housed by being gathered to one place, 1.e. only
to a first housing region A 1n the grasping portion 6/, which
1s located at a position adjacent to a part where the bending
operation knobs 11 and 12 are provided and on a side of the
surface on which the switch buttons 21 and 22 are provided.

The flexible members 30 are configured to mainly include
a light guide 31, an air feeding tube 32, a water feeding tube
33, a sub-water feeding tube 34, signal cables 36 extended
from the 1image pickup unit and a metal shield 35 covering
outer circumierences of the signal cables 36, for example,
which are already known, and the metal shield 335 1s fixed on
a surface of the fixing board 80 which 1s opposite to the
surface on which the bending drive mechanism 40 1s fixed.

Further, as shown 1n FIGS. 5-7, the flexible members 30
are housed by being gathered to one place, 1.e. only to a
second housing region B 1n the grasping portion 6/, which
1s located at a position adjacent to the part where the bending
operation knobs 11 and 12 are provided and on a side of the
surface on which the switch buttons 24 and 26-28 are
provided.

That 1s, the second housing region B 1s located along the
first housing region A with the fixing board 80 sandwiched
between the first housing region A and the second housing,
region B in an orthogonal direction Q orthogonal to the
isertion direction S. Further, a part of the second housing
region B 1s located in the covering region G.

The electric parts 50 1s configured to mainly include an
clectric substrate 51 which 1s electrically connected to the
signal cables 36 at a position in the grasping portion 6/ and
thereby amplifies 1mage pickup signals being transmitted
through the signal cables 36, and a shield case 52 which
covers the electric substrate 51, and the shield case 52 1s
fixed to the fixing board 80 on an end surface orthogonal to
the surfaces to which the bending drive mechanism 40 and
the flexible members 30 are fixed.

Further, the electric parts 50 are housed by being gathered
to one place, 1.e. only to a third housing region C which 1s
adjacent to both of the first housing region A and the second
housing region B.

Specifically, the electric parts 50 are housed in the third
housing region C located to be adjacent to both of the first
housing region A and the second housing region B so that a
first boundary line T1 between the first housing region A and
the second housing region B i1s orthogonal to a second
boundary line T2 between the first and second housing
regions A and B and the third housing region C, 1.¢. to have
a T-shape. Besides, the third housing region 1s located to be
distal with respect to the covering region G and thereby
located 1n the non-covering region F.

Further, 1n the present embodiment, the electric parts 50
are shown as being constituted by the electric substrate 51
and the shield case 52 as an example, but the electric parts
50 may be configured to include a plurality of electric
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components. For example, in addition to the electric sub-
strate for amplifying the image pickup signals, 1t may be
configured in the same manner such that a substrate for
driving a light source 1s covered by the shield case and
housed, and 1n this case also, a plurality of electric parts are
housed by being gathered to one place of the third housing
region C only.

It 1s noted, as shown in FIG. 3, that a housing direction
of the bending drive mechanism 40 with respect to the first
housing area A, a housing direction p of the tlexible mem-
bers 30 with respect to the second housing region B and a
housing direction v of the electric parts 50 with respect to the
third housing region C when the exterior member 6¢ of the
grasping portion 6/ 1s removed as shown in FIG. 7 are
different from each other.

That 1s, fixing directions of the bending drive mechanism
40, the flexible members 30 and the electric parts 50 with
respect to the fixing board 80 differ from each other.

As described, in the present embodiment, it 1s shown that,
in the grasping portion 6/, the bending drive mechanism 40
1s housed by being gathered to one place of the first housing
region A only, the flexible members 30 are housed by being
gathered to one place of the second housing region B only
which 1s located to be lined up with the first housing region
A along the orthogonal direction (O, and the electric parts 50
are housed by being gathered to one place of the third
housing region C only which 1s located to be adjacent to both
of the first housing region A and the second housing region
B so that the first boundary line T1 1s orthogonal to the
second boundary line T2.

With this configuration, even though the electric parts 50
are housed 1n the grasping portion 6/ so that a packing ratio
of the parts housed in the grasping portion 6/ 1s increased,
the bending drive mechanism 40, the tflexible members 30
and the electric parts 50 are respectively housed 1n different
regions 1n the grasping portion 6/ and not mixedly housed.
Therefore, there does not arise a case where the parts
interfere with each other after being housed and the tlexible
parts 30 are broken or the operation of the bending drive
mechanism 40 1s hindered by the tlexible parts 30 and the
clectric parts 50, as mentioned above.

Further, since the housing regions differ from each other
according to types of component parts, workability 1n hous-
ing the bending drive mechanism 40, the flexible members
30 and the electric parts 50 1n the grasping portion 6/ 1s
improved.

Further, in the present embodiment, 1t 1s shown that the
third housing region C in which the electric parts 50 are
housed 1s located 1n the non-covering region F.

With this configuration, as shown 1n FIG. 2, when grasp-
ing the grasping portion 6/ by the left hand L, the palm, the
thumb LO, the middle finger LH, the ring finger LM and the
little finger LK of the left hand L are in contact with the
covering region G and do not come in contact with the
non-covering region F. Therefore, even when the electric
substrate 51, which 1s housed to be gathered to one place of
the third housing region only, generates heat with driving,
only the non-covering region F 1s heated and the covering
region G 1s not heated. That 1s, since the part grasped by the
fingers of the operator 1s not heated, 1t 1s not made diflicult
for the operator to grasp the grasping portion 6/ for a long
time.

Further, in the present embodiment, 1t 1s shown that the
housing direction o of the bending drive mechanism 40 with
respect to the first housing region A, the housing direction
of the flexible members 30 with respect to the second
housing region B and the housing direction v of the electric
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parts 50 with respect to the third housing region C are
different from each other. That 1s, 1t 1s shown that the fixing
directions of the bending drive mechanism 40, the flexible
members 30 and the electric parts 50 with respect to the
fixing board 80 are different from each other.

With the foregoing, when fixing the bending drive mecha-
nism 40, the flexible members 30 and the electric parts 50,
in a work of housing the bending drive mechanism 40 1n the
first housing region A, for example, 1f the housing direction
1s the same as those of the flexible members 30 and the
clectric parts 50, the bending drive mechanism cannot be
housed unless the work 1s performed according to a housing,
sequence so that workability has been lowered, e.g. the
bending drive mechanism has to be housed after moving the
flexible members 30 and the electric parts 50 which are
already housed. However, according to the present embodi-
ment, since the housing directions of the respective parts
with respect to the hosing regions are different from each
other, the flexible members 30 and the electric parts 50
which are housed in the other housing regions B and C,
respectively, do not hinder the housing work of the bending,
drive mechanism 40. This situation 1s the same as that 1n
housing the flexible members 30 and the electric parts 50.
Thus, 1rrespective of the housing sequence, the fixing work
of the bending drive mechanism 40, the tlexible members 30
and the electric parts 50 with respect to the fixing board 80
can be performed.

As described above, 1t 1s possible to provide the endo-
scope 1 1n which the mterference between the respective
parts in the operation portion 6 can be prevented even
though the electric parts 50 are housed 1n the operation
portion 6 so that a packing ratio of the parts housed 1n the
operation portion 6 1s increased, and workability 1n assem-
bling the respective parts 1n the operation portion 6 1s made
casy, and further the operation portion 6 can be prevented
from being made diflicult to grasp for a long time.

Besides, a modified example 1s shown below using FIG.
8. FIG. 8 15 a sectional view showing the modified example
in which a heat conduction member 1s mnterposed between
the electric parts and the exterior member of the grasping
portion.

As shown 1n FIG. 8, a heat conduction member, specifi-
cally an elastic member 70 having heat conductivity may be
interposed between an outer periphery of the shield case 52
of the electric parts 50 and the exterior member 6g of the
grasping portion 6/ in the non-covering region F.

With this configuration, the heat of the electric substrate
51 can be positively conducted through the elastic member
70 to the non-covering region F of the exterior member 6g.

Further, a heat insulation member, other than the heat
conduction member, may be interposed between the outer
periphery of the shield case 52 and the exterior member 6g
of the grasping portion 6/ in the non-covering region F.

Furthermore, 1in the present embodiment, since the electric
parts 50 are gathered and housed 1n one place of the third
housing region C only, 1t 1s suflicient to take a countermea-
sure for heat of the electric parts 50 using the heat conduc-
tion member or the heat insulation member, as described and
shown 1n FIG. 8, at one location only. It 1s noted that the
forgoing 1s also applicable to a case where the electric parts
include a plurality of electric components.

This 1s because, 1f the plurality of electric parts 50 are
interspersed iside the grasping portion 6/, countermeasures
tor the heat have to be taken for the respective electric parts.
However, 11 1t 1s configured such that the plurality of electric
parts are gathered and housed in one place of the third
housing region only according to the present embodiment,
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8

and countermeasure for the heat may be taken at one
location only, so that the workability i assembling 1is
improved. Besides, this 1s also applicable to a case where
outer peripheries of the electric parts are covered by heart
radiation sheets or the like.

The other effects are the same as those of the above-
described embodiment.

Second Embodiment

FIG. 9 1s a sectional view showing a configuration in
which the electric parts are fixed to the fixing board so that
the electric substrate 1s parallel to the fixing board in an
endoscope according to a second embodiment of the present
invention.

The configuration of the endoscope according to the
second embodiment differs from that of the endoscope
according to the first embodiment as described and shown 1n
FIGS. 1-7 1n that the electric parts are fixed to the fixing
board so that the electric substrate i1s parallel to the fixing
board. Therefore, the same reference sign 1s assigned to the
configuration similar to that in the first embodiment and
description thereof 1s omitted.

In the above-described first embodiment, 1t 1s shown that
the electric parts 50 are housed 1n the third housing region
C located to be adjacent to both of the first housing region
A and the second housing region B so that the first boundary
line T1 between the first housing region A and the second
housing region B 1s orthogonal to the second boundary line
12 between the first and second housing regions A and B and
the third housing region C, 1.e. to have a T-shape, and the
shield case 52 1s fixed to the end surface of the fixing board
80 orthogonal to the surfaces to which the bending drive
mechamism 40 and the flexible members 30 are fixed.

The configuration 1s not limited to the above and, as
shown 1n FIG. 9, the third housing region C may be located
in the second housing region B, and the electric parts 50 may
be housed 1n the third housing region C with the shield case
52 being fixed to the same surface of the fixing board 80 on
which the flexible member 30 1s fixed so that the electric
substrate 31 1s parallel to the fixing board 80.

It 1s noted that, in this configuration also, the third housing
region C 1in the second housing region B has to be located
within the non-covering region F.

Further, the third housing region C may be located 1n the
second housing region B, as described above, but it 1s not
preferable that the third housing region C 1s located 1n the
first housing area A. This 1s because the operation of the
bending drive mechanism 40 1s hindered 1 a component
removed from the electric parts 50 comes 1n contact with the
bending drive mechanism 40.

Furthermore, 1n the present embodiment, the shield case
52 may be fixed to the fixing board 80 by sliding the electric
parts 50 1n the housing direction v 1n parallel to the fixing
board 80.

With the above configuration, the electric parts 50 hous-
ing in the third housing region C are arranged inside to be
farther from the exterior member 6g 1n the grasping portion

6/ than the electric parts 1 the above-described first
embodiment, and therefore the grasping portion i1s made
more diflicult to be heated.

The other eflects are the same as those of the above-
described first embodiment.

Third Embodiment

FIG. 10 1s a sectional view showing a configuration in
which the fixing board 1s formed integrally with the shield
case of the electric parts 1n an endoscope according to the
present third embodiment.
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The configuration of the endoscope according to the third
embodiment differs from the endoscope according to the
above-described second embodiment shown i FIG. 9 1n that
the fixing board shown 1n FIG. 9 1s formed integrally with
the shield case of the electric parts. Therefore, the same
reference sign 1s assigned to the configuration similar to that
in the second embodiment and description thereof 1s omit-
ted.

In the above-described second embodiment, 1t 1s shown
the shield case 52 1s fixed to the same surface of the fixing
board 80 on which the flexible members 30 are fixed.

The configuration 1s not limited to the above and the third
housing region C may be located in the second housing
region B 1n the same manner as the second embodiment as
shown 1n FIG. 9, and further the electric parts 50 may be
housed 1n the third housing region C so that the electric
substrate 51 1s parallel to the fixing board 80 with the shield
case 52 being formed mtegrally with the fixing board 80.

Besides, in this configuration also, 1t 1s necessary that the
third housing region C in the second housing region B 1s
located within the non-covering region F.

Further, 1n the present embodiment, the housing direction
of the electric parts 50 with respect to the third housing
region C may be the same as the housing direction  of the
flexible members 30 with respect to the second housing
region B. That 1s, it 1s not necessary that all the housing
directions of the respective parts with respect to the three
housing areas are different from each other and in the case
where the two housing regions are overlapped as 1n the
present embodiment, the housing directions with respect to
the overlapped housing regions may be the same.

With the above configuration, the same eflects can be
obtained as the above-described second embodiment. It is
noted that the other eflects are the same as the above-
described second embodiment.

The present invention 1s not limited to the foregoing
embodiments and various changes, modifications and the
like are possible within a range in which the gist of the
present mvention 1s not changed.

What 1s claimed 1s:

1. An endoscope comprising:

an 1nsertion portion to be mnserted into a subject;

an operation portion which 1s provided in series at a
proximal end side i an insertion direction of the
isertion portion so as to extend along the insertion
direction and which 1s configured to be grasped and
operated by an operator;

a bending portion provided at a distal end side of the
insertion portion;

a first housing region which is set 1n the operation portion;

a second housing region which i1s adjacent to the first
housing region along a direction orthogonal to the
insertion direction;

a third housing region which 1s adjacent to the first
housing region and the second housing region along the
direction orthogonal to the insertion direction;

a bending drive mechanism including a bending operation
wire for bending the bending portion, the bending drive
mechanism being housed in the first housing region and
inserted into the insertion portion and the operation
portion, to be extended along the 1nsertion direction;

a flexible member including a signal cable and a fluid
conduit, the flexible member being housed 1n the sec-
ond housing region and inserted into the insertion
portion and the operation portion, to be extended along
the insertion direction; and
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an electric part housed in the third housing region and
including a substrate for amplifying an 1image pickup
signal being transmitted through the signal cable, the
substrate having a plane which extends along the
insertion direction;

a fixing board provided in the operation portion, and

having a plane defining a boundary between the first

housing region and the second housing region; and

a shield case provided 1n the operation portion and fixed
to the fixing board, the shield case having a wall surface
a part of which 1s orthogonal to the plane of the fixing
board to thereby define a boundary between the first
and second housing regions and the third housing
region, wherein the shield case houses the electric part
including the substrate and forms an air space between
an inner surface and a surface of the substrate, and

wherein the third housing region 1s arranged in a non-
covering region which 1s not in contact with fingers of
an operator when an exterior member of the operation
portion 1s grasped by the operator, the non-covering
region being different from a covering region of the
exterior member which 1s 1n contact with and covered
by the fingers of the operator when the exterior member
of the operation portion 1s grasped by the operator.

2. The endoscope according to claim 1, wheremn the
electric part 1s mounted to a surface of the substrate that
faces the exterior member of the operation portion.

3. An endoscope comprising;:

an 1nsertion portion configured to be mserted into a
subject;

an operation portion housing connected 1n series to the
isertion portion;

a bending drive mechanism configured to transmit a
bending force to the insertion portion to bend the
insertion portion;

a signal line configured to transmit a signal from the
insertion portion to the operation portion housing;

an electric circuit configured to process the signal trans-
mitted by the signal line;

an mput mechanism arranged at a proximal end of the
operation portion housing, wherein the mput mecha-
nism 1s configured to receive a user input from a finger
of a hand as another portion of the hand grasps an
intermediate portion of the operation portion housing

between the proximal end of the operation portion
housing and a distal end of the operation portion
housing connected to the insertion portion,

wherein an end of the bending drive mechanism and an
end of the signal line terminate at only a first interior
space defined within the intermediate portion of the
operation portion housing, and

wherein the electric circuit 1s situated at only a second
interior space defined within the intermediate portion of
the operation portion housing, wherein the second
interior space 1s arranged to be further from the input
mechanism than the first interior space to reduce trans-
fer of heat generated by the electric circuit to the
another portion of the hand grasping the intermediate
portion of the operation portion housing.

4. The endoscope according to claim 3, further compris-
ing a bending knob provided adjacent to the mput mecha-
nism,

wherein the bending knob 1s operatively connected to the
end of the bending drive mechanism, and 1s configured
to be rotated by the finger of the hand to generate the
bending force that 1s transmitted by the bending drive
mechanism to bend the insertion portion, as the another
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portion of the hand grasps the intermediate portion of
the operation portion housing.

5. The endoscope according to claim 3, further compris-
ing an electric substrate on which the electric circuit 1s
disposed.

6. The endoscope according to claim 5,

wherein the insertion portion and the operation portion

housing are connected in series along an insertion
direction,

wherein the endoscope further comprises a fixing board

arranged 1n the operation portion housing and extend-
ing 1n the insertion direction, wherein the fixing board
comprises a first surface, a second surface opposing the
first surface, and a third surface orthogonal to the first
surface and the second surface, and

wherein when viewing a cross-section of the operation

portion housing at the first interior space along the

insertion direction towards the insertion portion,

the first surface and the second surface oppose each
other 1n a direction orthogonal to the insertion direc-
tion,

the bending drive mechanism 1s attached to the first
surface of the fixing board,

the signal line 1s attached to the second surface of the
fixing board, and

the electric circuit 1s attached to the third surface of the
fixing board.

7. The endoscope according to claim 3, further compris-
ing an electric circuit shield case,

wherein the electric circuit 1s arranged within the electric

circuit shield case.
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8. The endoscope according to claim 7,

wherein an outer surface of the electric circuit shield case
1s separated from an mnner surface ol the operation
portion housing by a predetermined distance.

9. The endoscope according to claim 6, further compris-

ing an electric circuit shield case,

wherein the electric circuit 1s arranged within the electric
circuit shield case, and

wherein the electric circuit shield case 1s attached to the

third surface of the fixing board.

10. The endoscope according to claim 3, further compris-
ing a metal shield,

wherein at least a portion of the signal line 1s arranged

within the metal shield.

11. The endoscope according to claim 10, further com-
prising one or more of a light guide, an air feeding tube, a
water feeding tube, and a sub-water feeding tube, arranged
between an outer surface of the metal shueld and an inner
surface of the operation portion housing.

12. The endoscope according to claim 11,

wherein the one or more of the light guide, the air feeding

tube, the water feeding tube, and the sub-water feeding
tube are flexible.

13. The endoscope according to claim 6, further compris-
ing a metal shield,

wherein at least a portion of the signal line 1s arranged

within the metal shield, and

wherein the metal shield 1s attached to the second surface

of the fixing board.
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